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T6i wu hoa danh muc dau tu 1a mot van dé nén tang trong kinh té tai chinh va t6i wu hoa
tinh todn. M6 hinh trung binh—phuong sai ciia Markowitz (1952) do lwong rai ro danh
muc thong qua phuong sai, trong d6 coi ton that va loi nhuan 1a déi xang va bi phat nhu
nhau. Tuy nhién, sy d6i xitng nay khong phan anh chinh xac cach hau hét cac nha dau
tu nhan thic vé rai ro giam gia. Bé khic phuc han ché nay, mo hinh D¢ léch tuyét ddi
trung binh (MAD) dugc dé xuat, mang lai tinh bén viing trudc cac gié tri ngoai lai, kha
nang dién giai truc quan va dang bai toan quy hoach tuyén tinh c6 kha ning mo rong
véi s6 luong on tai san. Trong thyc té, viéc 4p dung mo hinh MAD cho cac b dix lidu
|6n nhu S&P 500 gap nhiéu kho khan do sy ton tai cua cac rang budc phi 16i, chang han
nhu chi phi giao dich hoac gigi han lya chon tai san, khién bai toan téi wu tré nén phirc
tap hon.

Luén vin nay nham giai quyét khoang tréng nghién ciru n6i trén bang cach tich hop md
hinh MAD vai thuat toan DCA (Difference of Convex Algorithm) — mét phuong phap
manh mé& dé giai cac bai toan phi 16i quy mé Ion. Muc tiéu 1a xay dung mot khung toi
vu hoa danh muc dau tu vira gitt dugc tinh don gian caa mé hinh MAD, vira mé rong
kha nang Gng dung ddi véi cac rang budc tai chinh thyc té. Phuong phap nghién ctu
duoc xay dung trén co s& tai cau tric méd hinh MAD trong khuén kho lap trinh DC
(Difference of Convex programming), trong d6 DCA thuc hién viéc phan rd bai toan
phi 15i thanh cac bai toan con 16i ¢6 thé giai duoc.

Thi nghiém thuc nghiém duoc tién hanh vaéi dit liéu gia dong cira diéu chinh hang ngay
cia 503 ¢ phiéu thuoc chi s6 S&P 500 trong giai doan 2023-2025. Phuong phap
MAD+DCA duoc so sanh véi cac md hinh MAD c¢é dién va trung binh—phuong sai



(MV) trong ca hai kich ban dit liéu trong mau va ngoai mau. Két qua thuc nghiém cho
thiy phuong phap MAD+DCA tao ra danh muc dau tu tinh gon hon, c6 mac luan
chuyén tai san thap hon va kha ning chng chiu tét hon trong diéu kién thi truong bién
dong.

Y nghia cua céc két qua nghién cau ndy nam ¢ viéc ching minh rang su két hop gitra
MAD va DCA gilp thu hep khoang cach gitta Iy thuyét téi wvu héa 15i va thuc tién quan
ly danh muc dau tu. Khung mé hinh MAD+DCA khéng chi déng gop vao tri thire hoc
thuat ma con mang lai gia tri ung dung thuc té trong xay dung danh muc dau tu, can
bang gitta tinh chat ch& caa md hinh va kha ning trién khai hiéu qua.
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Investment portfolio optimization is a fundamental problem in financial economics and
computational optimization. Markowitz’s (1952) mean—variance model measures
portfolio risk through variance, which equally penalizes both gains and losses.
However, such symmetry does not accurately reflect how most investors perceive
downside risk. To address this limitation, the Mean Absolute Deviation (MAD) model
was proposed, offering robustness to outliers, interpretability, and a linear programming
formulation that scales to large asset universes. In practice, applying the MAD model
to large datasets like the S&P 500 becomes difficult due to non-convex constraints such
as transaction costs or asset selection limits, making optimization more complex.

This thesis addresses this research gap by integrating MAD with the Difference of
Convex Algorithm (DCA), a powerful method for solving large-scale non-convex
problems. The purpose is to develop a portfolio optimization framework that retains the
simplicity of MAD while extending its applicability to realistic financial constraints.
The methodology reformulates the MAD problem within the Difference of Convex
(DC) programming paradigm, where DCA iteratively decomposes the non-convex
problem into tractable convex subproblems.

Empirical experiments were conducted using daily adjusted closing prices of 503 S&P
500 stocks from 2023 to 2025. The proposed MAD+DCA approach was benchmarked
against the classical MAD and MV models under both in-sample and out-of-sample
scenarios. Experimental results indicate that the MAD+DCA method vyields leaner
portfolios with reduced turnover and better resilience under volatile market conditions.

The significance of these findings lies in demonstrating how combining MAD with
DCA bridges a gap between convex optimization theory and practical portfolio



management. The MAD+DCA framework contributes to both academic understanding
and practical portfolio construction, providing a method that balances model rigor and
implementation feasibility.



